In this paper, we study the determinants of mutual fund mergers, and the performance and survival outcomes of the acquirers involved in these mergers. Across all estimations, we distinguish between frequent and infrequent acquirer categories. We first find that the fund's performance, size, fees, flows and age guide the merger decision. Distinguishing between frequent and infrequent acquirers, we also show that, after the acquisition, the latter exhibit a larger decline in performance than the former. From deal to deal, frequent acquirers do not seem to target higher performing funds, and suffer from a worsening and persistently poor post-merger performance. We also find that the merger probability of the acquirer is negatively related to within-family acquisitions, mergers involving an infrequent acquirer, fund size and the performance of both the target and the acquirer. The target fund's size and performance have a more important effect on the survival of infrequent acquirers than on the survival of frequent acquirers.
INTRODUCTION
Despite the development of competing investment vehicles such as insurance companies, exchange-traded funds and hedge funds, the mutual fund industry has continued to grow and become increasingly popular. As of the end of 2010, the US mutual fund industry had registered 8,545 individual funds, with $11.8 trillion assets under management, involving about 44% of US households.
1 Along with these developments, the industry has witnessed a significant number of mergers and acquisitions (M&As): during the 1965-2010 period, approximately one tenth of equity funds have been merged out of business, and half of all fund exits were due to acquisitions. Nonetheless, the mutual fund literature has paid little attention to the merger value creation process in comparison with the number of studies on fund performance (Elton, Gruber, and Blake, 1996; Carhart, 1997; Kothari and Warner, 2001 ) and persistence (Brown and Goetzmann, 1995; Malkiel, 1995) . 2 The purpose of this study is to fill this gap in the literature by examining the acquirer's and the target fund's performance as well as the survival of funds involved in mergers, using a sample of 2,040 US equity fund mergers during the period, which covers several economic cycles.
In running our analysis, we distinguish between frequent and infrequent fund acquirers. We define frequent acquirers as funds involved in at least two acquisitions, while infrequent acquirers are those that have made only one acquisition. In accordance with the corporate M&A literature, which shows that the number of deals proxies for the acquirer's overconfidence level (Doukas and Petmezas, 2007; Billett and Qian, 2008) learning effect (Rosen, 2005; Croci and Petmezas, 2009; Aktas, De Bodt, and Roll, 2011) . Thus, distinguishing between these two types of acquirers according to the number of deals they make could add to our understanding of managerial behaviour. Further motivating our study, we find in our sample that frequent acquirers account for 43.0% of the total number of deals and 47.2%
of the deals' value over the 1965-2010 period.
Our study complements two previous articles that addressed the mutual fund merger issue:
(1) Jayaraman, Khorana, and Nelling (2002) examine the effect of mutual fund mergers on the acquirer's and the target's performance and find that acquiring funds experience a significant deterioration in performance after the mergers. We go beyond this study by examining the determinants of the merger decision and the survival of the acquiring funds. (2) Zhao (2005) studies fund family motivation to terminate funds and compares the delisted funds' with the acquired funds' performance. While these two studies and that of Ding (2006) restrict the distinction to within and across either family or objective mergers, our empirical design draws attention to the differences between frequent and infrequent acquirers.
Our paper also contributes to several strands of literature: (i) By examining whether M&As are value-generating or value-destroying transactions in the mutual fund industry, we add to the corporate M&A literature that has previously documented positive (negative or insignificant)
abnormal returns for target (acquiring) firms, respectively, following the deal announcement (Betton, Eckbo, and Thorburn, 2008) . Existing evidence also shows that, after a merger, the performance of the acquiring firm is likely to decrease (Agrawal, Jaffe, and Mandelker, 1992; Fuller, Netter, and Stegemoller, 2002) . 3 We provide new evidence, not only on the value creation of M&A transactions in the mutual fund industry, but also by looking at the determinants of the survival of the acquirers. (ii) In addition, we focus on the consequences of investor overconfidence bias. The effects of this bias have been studied in various contexts: analyst forecasts (Friesen and Weller, 2006) , bidding activity in initial public offerings (IPOs) (Hsu and Shiu, 2010) , trading activity (Barber and Odean, 2002; Grinblatt and Keloharju, 2009 ) and corporate acquisition decisions (Doukas and Petmezas, 2007; Billett and Qian, 2008) . We extend this literature by examining the effects of this bias on the mutual fund acquisition decision. (iii)
Finally, we contribute to an emerging literature on fund survival issues. While performance and flows are strongly negatively related to fund exit chances (Lunde, Timmermann, and Blake, 1999; Horst, Nijman, and Verbeek, 2001; Zhao, 2005; Massa and Patgiri, 2009) , our paper distinguishes itself by investigating the impact of the acquisition on the acquirer's survival.
By way of preview, our empirical results indicate the following: First, we show that for the acquiring fund the likelihood of an acquisition is higher if it has poor past performance and is of a younger age. The probability of being acquired is, on the other hand, higher when the target fund has poor past performance, a smaller size and low flows. When we distinguish between the mergers completed by frequent and infrequent acquirers, we find that frequent acquirers engage in takeovers regardless of their own past performance and size, while infrequent acquirers are more likely to initiate takeovers if they are smaller, and when they are exhibiting negative performance. Both frequent and infrequent acquirers target small and poorly managed funds.
Second, when we compare the performances of the acquiring funds before and after the acquisitions, we find, for the entire sample and in line with the literature (Jayaraman, Khorana, and Nelling, 2002; Allen and Parwada, 2006; Ding, 2006) , a decrease in the acquiring fund's performance following the acquisition. We also observe that infrequent acquirers exhibit a greater decrease in performance than frequent acquirers, and that both frequent and infrequent acquirers select target funds that are performing more poorly than they are. The difference in performance between the acquirer and the target is larger for frequent acquirers. From deal to deal, frequent acquirers do not significantly change their target choice criteria, but they suffer from a deteriorating and persistently poor post-merger performance pattern. Finally, the third set of results, which relates to the study of the impact of the acquisition on the acquiring fund's survival in the years following the merger (using logit and Cox models), shows that poor performance, youth, and low flows on the part of the acquirer positively affect the likelihood that it will be merged out subsequent to the merger. Similarly, poorly performing and small-sized targets decrease the acquiring fund's survival likelihood. In addition, we find that within-family and frequent-acquirer acquisitions increase the survival rate, whereas the target's size and performance are more important factors in the merger probabilities of infrequent acquirers than of frequent acquirers.
The remainder of the paper is organized as follows: Section 2 summarizes the mutual fund M&A literature findings and Section 3 describes our sample. Section 4 presents the methodology and empirical results. Section 5 concludes.
M&As IN THE MUTUAL FUNDS INDUSTRY: LITERATURE REVIEW
The seminal paper of Jayaraman, Khorana, and Nelling (2002) examines pre-and postmerger fund performance. The authors find a decrease in the acquirer's performance around the merger and show that the acquirers perform relatively better than their targets do. Focusing on post-merger performance, Ding (2006) analyses the determinants and consequences of mutual fund mergers using a large sample of US mutual funds, and provides evidence of performance deterioration subsequent to the mergers. Adopting another perspective, Zhao (2005) studies the determinants of fund exits. The author categorizes the exits into liquidations and mergers, and finds that the probability of being acquired by a fund in the same family is positively related to the family size and the number of share classes offered. More recently, in addition to analysing the target shareholders' wealth in across-family mergers, Khorana, Tufano, and Wedge (2007) examine the impact of the merger event on the board of the acquired fund. The authors find that mergers benefit target shareholders at the expense of board members and are more likely to occur when the target's performance is poor. They also sustain that (at least in across-family mergers) trustees put the interests of the shareholders before their own. In a theoretical economic model, Park (2008) distinguishes funds based on the manager's incentives to merge. Consistent with the theoretical model predictions, she empirically finds that funds with low managerial incentives are not only more inclined to acquire, but are also more likely to achieve a lower performance. Using stochastic discount factor-based measures, Gargouri and Kryzanowski (2011) examine the post-merger risk-return profile of the acquiring funds in 6,680 mergers over the period 1962-2009. They find that risky portfolios become less efficient in the post-merger period, while the bidder's return and the target's risk respectively positively and negatively affect the probability of success of the merger. Allen and Parwada's (2006) study is the only one dedicated to non-US fund mergers. The authors analyse the effects of mergers on fund flows within an Australian mutual fund sample and show that the merger event causes the overall inflows to the fund to deteriorate. Subsequent to mergers, specialist funds exhibit an increase in total net assets, while the fund fee declines in the money market category.
Our study seeks to contribute to the existing evidence reviewed above by investigating several aspects related to M&As conducted by serial and infrequent fund acquirers. This distinction is a novel aspect of our paper and leads us to explore the learning process, the persistence of acquirer performance and the selection of potential targets across both categories of acquirers. We also examine whether being a frequent acquirer enhances the probability of survival in the long run. Our analysis and results bridge the M&A finance and mutual funds literatures, where the distinction between frequent and infrequent acquirers has not been documented to date.
DATA

Sample selection
We retrieve information about mutual funds, from January 1965 to December 2010, from the CRSP mutual fund database. The final sample consists of 3,566 funds, involving 2,040
acquisitions and 1,516 acquirers. These numbers yield an average of 1.34 deals per acquirer.
Among the 2,040 mergers, 959 are within-family and 1,081 across families. We select US equity funds based on the self-declared styles provided by the Wiesenberger and Lipper classifications.
We also extract the monthly net returns, the monthly total net assets (TNA), the annual fund fees and the turnover as well as the CUSIP of the acquirer, the date of the acquisition, and information as to whether a fund was liquidated or merged with another fund. For the purpose of our study, we select only merged funds (i.e. the variable 'delist_cd' in the CRSP fund database must indicate the value 'M'). To ensure that the reported acquisition dates are consistent, we compare the reported fund returns with the merger date file. We obtain a correspondence between the merger and monthly returns files in 1,816 out of 2,040 merger dates. In cases of mismatch we manually cross-check this information on the internet. 4 If this information is not available-mainly for mergers in our sample that occurred before the 1990s-we rely solely on the returns file information. Also, although, prior to the 1990s, the merger date is reported as the year-end, we choose to include these funds even though we may miss out on some of the monthly precision. 5 We follow Jayaraman, Khorana, and Nelling (2002) Table 2 about here**** Figure 1 reports the number and value of mergers each year from 1965 to 2010, highlighting four merger waves corresponding to 1972-1978, 1985-1992, 1995-2001 and 2002-2007. Though our sample is restricted to equity open funds, the last three wave intervals match the merger waves observed at the corporate level (Gaughan, 2011, page 35) . This suggests that mergers in the mutual fund industry could be affected by the same factors as the corporate M&A market.
****Insert Figure 1 about here****
METHODOLOGY AND EMPIRICAL RESULTS
The determinants of mutual fund mergers
The merger decision
In a fund merger the acquiring fund pursues external growth by acquiring another fund (i.e., the target), which then ceases to exist. Hence, unlike corporate firms, mutual funds do not conduct partial mergers. Furthermore, in a fund merger, the acquired fund's shares are transferred at their net asset value, while in a corporate merger the target stock price is usually determined through a bidding process or a negotiation between the acquirer and the target.
Consequently, we study the performance of the acquiring fund for both the pre-and post-merger periods, while the study of the target fund is restricted to the pre-merger period. The date of the deal announcement is not available in our dataset but is unlikely to have the major effect it has in the case of listed firms. For our purposes, therefore, we use the effective date of the merger.
Evidence in the corporate M&A literature shows that synergy, growth and diversification are the main motivations for entering into a merger process (Jensen, 1988) . In the mutual fund industry, Jayaraman, Khorana, and Nelling (2002) assert that poor performance, insufficient inflows and an aspiration to benefit from economies of scales are important motivations to merge. While the latter authors limit their analysis of the determinants of a merger to the target's side, Ding (2006) examines the determinants of an acquisition from the acquirer's perspective. In our analysis, we examine the determinants of the acquisition decision at the fund level.
Specifically, we use the following logistic regression model for each acquirer and for each target fund to assess the acquisition decision of the acquirer and the target fund's probability of being acquired and run the regression separately for all acquirers and all targets: 
where Merger Dummy is a binary variable equal to 1 if the fund engages in a merger event in year t and 0 otherwise; Alpha is the Carhart (1997) risk-adjusted performance of the fund 12, 24 or 36 months before the merger date; ln(TNA) is the natural logarithm of the total net assets (TNA); Turnover is expressed as a percentage and proxies for the rebalancing activity of the fund portfolio; Fees are the fund loads; Age is time since the fund inception, calculated in months; ε is the unexplained component of the number of mergers, and Flows are measured as a percentage using the following formula:
where TNA t and TNA t-1 are total net assets in year t and t-1, respectively, and R t is the fund return in year t. All of the variables used in Equation (1) apply to either the acquirer or the target fund in question. The logistic regression is run using yearly frequency data and is clustered along two dimensions, funds and years, to control for time and firm effects respectively (Petersen, 2009; Thompson, 2011) . Table 3 reports two panels: In Panel A, we explore the merger decision based on the acquirer's characteristics, while in Panel B, we control for the target characteristics. In columns (1), (3) and (5), we only control for the performance of the funds calculated over 12, 24 and 36 months respectively. The performance of the acquirer loads negatively in all three models, and is significant for the 24-and 36-month calculations at 10%. When we add the acquirer's control variables, shown in columns (2), (4) and (6) of Panel A, we find that the merger decision is systematically and negatively related to the acquirer's performance and age, suggesting that poorly performing acquirers that are relatively younger are more likely to engage in acquisitions.
On the other hand, looking at Panel B, we find that the poor performance (calculated over different horizons) of the target has a negative effect and is highly significant (at the 1% level) in the baseline regression reported in columns (1), (3) and (5). After we control for the target characteristics, we find that smaller funds, those that exhibit poor performance and those with low inflows have a higher probability of being acquired. The negative coefficients of performance, size and flows are in line with the results of Jayaraman, Khorana, and Nelling (2002) and Zhao (2005) .
**** Insert Table 3 about here****
Frequent versus infrequent acquirer mergers
The corporate finance literature asserts that managers could be subject to overconfidence bias (Doukas and Petmezas, 2007; Billett and Qian, 2008; Aktas, De Bodt, and Roll, 2011 ). This bias is likely to upwardly influence their bidding activity in IPOs (Doukas and Petmezas, 2007), trading (Barber and Odean, 2002) , corporate investment distortion (Malmendier and Tate, 2005) and acquisition propensity (Lin et al., 2008; Aktas, De Bodt, and Roll, 2011; Dutta, MacAulay, and Saadi, 2011) . Especially of interest to our analysis, Doukas and Petmezas (2007) and Billett and Qian (2008) argue that overconfidence bias induces an increase in the corporate acquisition frequency. Mutual fund managers are not exempt from the overconfidence bias seen among corporate managers. To assess the heterogeneity induced by such a bias, we examine the differences in characteristics between two groups of funds: frequent and infrequent acquirers, the former being more likely to exhibit overconfidence.
Our goal is to understand the various conditions under which a target is more likely to be acquired by a frequent than an infrequent acquirer. To do so, we link the type of acquirer to its own and its target's characteristics, and run the following multinomial logistic regression model for the acquisition of a particular target fund by a particular acquiring fund: (3) where Frequent Merger is a categorical variable that equals 0 if the fund is not involved in a merger, 1 if the merger involves a frequent acquirer and 2 if it involves an infrequent acquirer. The other variables are defined as in Equation (1). The multinomial logistic regression is clustered at the fund level to control for time effects and we add dummy year variables to control for firm effects (Petersen, 2009; Thompson, 2011) and is run separately for all acquirers and all targets. Panel A of Table 4 shows that the frequent acquirers have insignificant performance (Alpha) coefficients irrespective of the horizon of the performance calculation, while the infrequent acquirers display negative coefficients for all horizons: Alpha loads negatively and significantly at the 10% level. This result is consistent with takeovers being strategically driven among frequent acquirers, who seem to engage in takeovers regardless of their own performance.
In contrast, infrequent acquirers are more likely to resort to acquisitions only when they have registered a poor performance. The same holds true for the acquirer size (measured by TNA) as the variable is an insignificant determinant of the merger decision for frequent (as opposed to infrequent) acquirers. Larger fees incentivize (discourage) frequent (infrequent) acquirers to engage in merger transactions, but Age is negatively related to the merger decision for both types of acquirers. Finally, a higher turnover is significantly and positively related to the acquisition decision in the case of infrequent acquirers, but plays no significant role in the frequent acquirers' sub-sample.
Turning to Panel B of Table 4 , where we look at the merger decision while controlling for the target characteristics, we find that, contrary to the results in Panel A, there are no significant differences in terms of performance and TNA between the targets of frequent and infrequent acquirers. Indeed, both groups target poorly performing and small funds. Turnover loads positively in both sub-samples but is highly significant only for the infrequent acquirers, suggesting that the latter tend to target dynamic firms. Both categories of funds target relatively younger funds, but this factor too is critical only for the infrequent acquirers. Flows is equally important for both types of acquirers; they are more likely to target funds with low flows. Fund fees are not different between the targets of frequent acquirers and those of infrequent ones.
Overall, these results underscore the importance of controlling for the type of acquirer in the analysis of M&As in the mutual funds industry, which represents a novel aspect of our study. **** Insert Table 4 about here**** Chen et al. (2004) show that fund size is negatively correlated to fund performance.
The performance of acquirers and targets: frequent versus infrequent acquirers
The pre-and post-merger performance
Acquiring another fund and forming a newly combined entity clearly results in larger size for the acquirer. Jayaraman, Khorana, and Nelling (2002) and Ding (2006) find evidence of a decrease in the performance of the acquirer subsequent to an acquisition. Nonetheless, Jayaraman, Khorana, and Nelling (2002) also show a more significant performance reduction for withinfamily mergers compared to cross-family mergers. In a similar fashion, we focus in this section on the differences between frequent and infrequent acquirers, and measure for each fund merger the acquirer's fund performance (Alpha) around the merger date. Alpha is based on the riskadjusted alpha of the one-factor (market) and four-factor (Carhart) models. We then run mean and median (Wilcoxon rank sign) tests.
For each acquisition, the Alpha of the acquiring fund is measured before and after the merger date, over three evaluation horizons (12-, 24-and 36-month window lengths). Table 5 reports the mean and median (Wilcoxon rank sign) difference tests. It shows that the acquiring funds experience a significant decrease in performance (at the 1% level), as measured by the Carhart alpha, subsequent to the acquisition (especially over the 24-and 36-month horizons).
These results are in line with Jayaraman, Khorana, and Nelling (2002) and Park (2008) , who find deterioration in the acquirer's performance following a fund acquisition. When we split the sample into two groups, frequent and infrequent acquirers respectively, we find weak evidence of underperformance among the frequent acquirers. By contrast, infrequent acquirers exhibit a systematic and significant deterioration over the 12-, 24-and 36-month horizons (almost all coefficients are significant at the 1% level). This result points to another specificity of frequent acquirers compared to infrequent acquirers, and suggests that the evidence of performance deterioration for the whole sample is mainly driven by the infrequent acquirers. **** Insert Table 5 about here****
The acquirer's and target fund's performance
Evidence in the mutual fund industry suggests that acquirers tend to target more poorly performing funds and keep the fund name/ICDI that has the better performance track record (Ding, 2006) . Building on this argument, we expect the acquiring funds to have relatively better performance than their respective targets. Thus, we compare the performances of the acquiring funds with their targets' performances before the merger date (using 12-, 24-and 36-month window lengths). For each merger event, we measure the risk-adjusted performance of the acquirer and the target, and compute the difference: acquirer minus target performance. Table 6 reports the mean and median difference tests. Consistent with the track-record argument, we find that the acquirers perform better than their targets. This result holds for the entire sample, where all the alphas are positive and significant at the 1% level, and for both frequent and infrequent acquirers. Whether we use the one-factor or the four-factor Alpha, we find that acquirers, regardless of their nature, show better performance than their targets. The only exception is in the infrequent acquirers' sub-sample for the 12-month horizon. 8 **** Insert Table 6 about here****
The selection, learning and persistence effects across deals for frequent acquirers
Across deals, acquirers build track records and reputations, thereby offering more information to potential targets or acquirers. We examine whether the acquisition behaviour of serial acquirers evolves from one acquisition to the next in terms of performance. This issue is examined along three aspects: We first verify whether frequent acquirers become more selective -in terms of their target's past performance-across deals. We call this characteristic the selection effect. Second, we test whether the post-merger performance of frequent acquirers exhibits an upward trend that would support a learning effect across deals. Finally, we verify whether the post-merger performance displays persistence across deals or a reversal pattern. We call this characteristic the persistence effect.
The selection effect
From deal to deal, acquirer mutual funds could be more reluctant to merge with poorly performing funds and are likely instead to actively select more suitable acquisitions over time.
To verify this potential selection effect, we compare the pre-merger performances of the targets of adjacent deals, and run mean and median difference tests on the risk-adjusted performance.
Based on the evidence in Table 2 , which shows that the frequency of acquisitions per acquirer falls dramatically after the third deal, we restrict the comparison to the first three deals.
Panel A of Table 7 reveals no significant differences in the Alphas between the first and the second deal, or between the second and the third deal, regardless of the considered horizons.
This result complements our previous finding in Panel B of Table 2 that there are no marked differences in terms of performance between the targets selected by frequent acquirers and those selected by infrequent acquirers. It seems that, for frequent acquirers, there is no evidence that the target selection process changes across deals. **** Insert Table 7 about here****
The learning effect
We next examine whether there is a learning effect whereby funds tend to improve their post-merger performance, deal by deal. The argument is as follows: Due to higher expertise in pursuing merger transactions and choosing matched funds, the merger transaction should generate increasing value across deals. The corporate M&A literature stipulates that, when overconfidence induces a higher number of acquisitions, the latter will more likely end up destroying value over time, leading to negative post-merger performance (Fuller, Netter, and Stegemoller, 2002; Ahern, 2008; Croci and Petmezas, 2009 ). Aktas, De Bodt, and Roll (2012) offer another explanation for post-merger abnormal returns by arguing instead that repetitive acquisitions are likely to confer expertise and skills on this acquirer category, and that abnormal returns, as a result, should increase from one deal to another. Boubakri, Chan, and Kooli (2012) also confirm this result.
We test the learning hypothesis in our mutual fund sample. If there is learning across mergers, this should result in a positive risk-adjusted post-merger performance, while an opposite result is more likely to be observed if there is an overconfidence bias. We measure the acquirer post-merger performance of adjacent deals over 12-, 24-and 36-month horizons. We then estimate the mean and the median difference tests for the risk-adjusted performances of each pair of adjacent deals. Because some acquirers carried out a number of acquisitions simultaneously, the number of examined mergers is reduced from 354 to 308 for the second deals, and from 105 to 94 for the third deals.
Panel B of Table 7 reports the empirical results. We find that the risk-adjusted performance indeed decreases from one deal to another, consistent with the existence of an overconfidence bias rather than a learning effect. This deterioration is more important from the first to the second deal and for the 24-and 36-month horizons. Overall, our results thus confirm the existence of an overconfidence bias since funds are likely to achieve lower performance with each subsequent deal (Fuller, Netter, and Stegemoller, 2002; Ahern, 2008; Croci and Petmezas, 2009 ).
The persistence effect
We continue to scrutinize the post-merger performance across deals and examine next whether the observed performance exhibits a persistent or a reversal pattern. While the learning effect compares absolute performance measures from one deal to another, we now compare relative (i.e. ranking-based) performance measures. In the previous section, we found that the post-merger performance deteriorates across deals. In this section, we examine whether such a downward movement is likely to transport funds from the right to the left side of the crosssectional performance distribution (i.e., reversal), or rather induce movements within the same performance distribution side (i.e., persistence). (2009) and in accordance with the mutual fund literature (Brown, Harlow, and Starks, 1996) , we analyse the persistence using the contingency approach.
Similar to Croci and Petmezas
Thus, for each deal, we measure the post-merger performance of the combined fund and then compare it to the cross-sectional median performance of all of the funds existing during that period. A fund is categorized as a winner (W) if it holds an above-median performance and as a loser (L) in the opposite case. 9 We repeat the same method across all of the deals. Then, for each pair of adjacent deals, for example the first and second deals, we are able to obtain a two-by-two frequency matrix of the four contingent states (WW, WL, LW, and LL). We then test the significance of these quantities. We compute the cross-product ratio, (WW*LL)/(WL*LW), and the z-stat, which is the logarithm of the cross-product ratio divided by its standard deviation (Brown and Goetzmann, 1995) . The latter is computed as the square root of (1/WW+1/WL+1/LW+1/LL).
Panel C of Table 7 reports the contingency tables, comparing the first three deals by looking at two successive deals at a time. The results show strong evidence of poor performance persistence across deals. These observations confirm the continuous decrease of performance from deal to deal. We also notice that the observed decrease seems to be confined to the left side of the performance distribution rather than moving from the right to the left side.
The survival of the acquirer funds
In this section, we examine whether a fund acquisition influences the survival chance of the acquirer. Due to the complexity of the merger process and potential diseconomies of scale, one would expect the likelihood of survival of the acquiring fund to be negatively affected by the absorption of another fund. Massa and Patgiri (2009) use a parametric model and the Cox semiparametric proportional hazard model to study the impact of the contract structure of portfolio managers on the survival rate of the fund. The authors find a significant positive relation between the risk undertaken by the managers and the exit probability of the fund. Lunde, Timmermann, and Blake (1999) use a Cox regression model to investigate the impact of the fund performance on the probability of the exit of the fund, and find a positive significant relation between these two variables. We contribute to the mutual fund survival literature by analysing here the impact of the merger event on the survival of the fund. Following standards in the mutual fund literature, we consider the parametric logit and semiparametric Cox models to assess the survival patterns of acquirer funds. Compared to parametric models, the Cox duration model leaves the baseline hazard function unspecified and therefore makes no predefined conditions as to the shape of the baseline function.
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In the CRSP mutual fund database, the reason for delisting ('delist_cd' column) equals 'M' for merged funds and 'L' for delisted funds. If this variable is empty, we do not take the fund into account in our computations, which reduces to some extent the number of funds considered in the present analysis. To investigate the survival issue, we consider the relationship between the survival state and the characteristics of both the acquirer and the target, using the following multinomial logit regression: (4) where k is the survival horizon and equals three years; Survival is an ordinal variable that takes the value 0 if the fund survives, 1 if it is merged into another one and 2 if it is liquidated.
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Everything else being equal, we consider the surviving state to be the default state and then test the probability of transit from surviving to merged (P M /P S ) and then from surviving to liquidated (P L /P S ). This variable is measured three years after the merger event. We consider the following fund characteristics as defined in Equation (1): fund performance (i.e., Alpha), TNA, Turnover, Fees, Age, and Flows. These variables are measured at the time of the merger. The first set of independent variables includes the acquirer characteristics, while the second set includes the target characteristics. We add two dummy variables: the first is a Family dummy variable that takes the value 1 if the merger in question is an across-family merger and 0 otherwise, and the second is a Frequent acquirer dummy variable that takes the value 1 if the merger involves a frequent acquirer and 0 otherwise. The logistic regression is run using White's adjusted standard errors. Table 8 reports the results of the analysis.
Analysing the survival hypothesis reveals that acquiring another fund has a significant impact on the survival chances of the acquiring fund: First, we find that only a small fraction (76 to be exact) of the acquiring funds have been delisted, as shown in Table 8 . Panel A of Table 8 shows the survival frequency distribution for the acquiring funds. In the first three years subsequent to an acquisition, 152 and 20 out of our 1,516 fund acquirers are respectively merged-out and delisted. These numbers reach 255 and 29 respectively, five years after the initial merger. Therefore, the multinomial logit is reduced to a simple logit model between the delisting and survival states and, in our computations, we ignore the funds that have been delisted. Figure 2 shows a Kaplan-Meier survival curve that depicts a decrease in the survival rate in the five years subsequent to the acquisition, while the infrequent acquirers seem to have a steeper survival slope. This result confirms the findings from Table 5 that frequent acquirers are less affected by merger events and exhibit an insignificant decrease in performance. **** Insert Figure 2 about here**** Table 8 Panel B shows that not only the acquirer's but also the target's characteristics matter to the survival of the acquiring fund following an acquisition. Among the acquirer characteristics, lower performance, lower inflows and being younger at the time of the merger are all positively linked to the probability of a subsequent exit (column (1)). Moreover, acquiring small and poorly performing funds decrease the probability of the acquirer subsequently being merged out (column (2)). Within-family and frequent acquirers have a higher probability of being merged out (column (3)). We then split the sample into frequent and infrequent acquirers. We find that a poor performance on the part of the acquirer, a younger age and lower fund fees all contribute to decreasing the chances of the frequent acquirer being merged out. Smaller sized and younger targets also decrease the frequent acquirer's chances of being merged out. These variables are significant for both frequent and infrequent acquirers, except that, for the latter, the poor performance and high turnover of the target as well as low inflows on the part of the acquirer increase the probability of the infrequent acquirer being merged out. **** Insert Table 8 
CONCLUDING COMMENTS
The literature on mutual funds has limited its analysis to two types of mergers: across families and across styles. In this paper, we enrich this literature by making a distinction between mergers involving frequent acquirers and those involving infrequent acquirers, and underline substantial differences between these two fund categories. In particular, we find that fund characteristics such as performance, size, fees, flows and age influence the merger decision and differentiate mergers involving frequent acquirers from those involving infrequent ones.
Moreover, from deal to deal, we find that serial acquirers do not exhibit any time-varying pattern in choosing their targets, but display a decreasing trend and persistently poor performance in the post-merger period.
Beyond testing the impact of the merger on subsequent performance, this paper examines the survival consequences. In line with the performance findings, we show that, as frequent acquirers are less affected by acquisitions than are infrequent acquirers, their probability of surviving is higher. Moreover, we find that acquiring a fund that belongs to another family, one that is performing poorly or one that is small-sized increases the acquirer's probability of exit.
Equally, a poorly performing or small-sized acquirer also has an increased exit probability. In addition, the target's size and performance have a more important impact on the survival of infrequent than frequent acquirer funds. This figure depicts the number of fund mergers each year in our sample (left axis) and the value of the deals in billions of $ (right axis). The x-axis displays the years and the y-axis reports the merger numbers and value.
Figure 2
The Kaplan-Meier probability of survival after a fund acquisition This figure depicts the Kaplan-Meier survival curve of the acquiring funds up to five years after an acquisition. The continuous (dashed) curve shows the survival rate T months after the merger for the infrequent (frequent) acquirers. Table 1  Descriptive statistics  Table 1 displays descriptive statistics regarding our sample of mutual funds and their mergers. Panel A displays the total net assets (TNA in millions of $) of the all the deals (i.e. target's TNA) in our sample and the average TNA of the equity fund industry (based on Table 3 , page 130 of the ICI fact book, 2011) in different time periods. Column 3 reports the ratio of the target TNA to all the equity funds' TNAs. The last column displays the number of mergers i.e. the number of deals in the given year. Panel B shows the frequency distribution of the number of acquisitions. The number of acquisitions is reported in the first column, while columns 2 and 3 show the number of acquirers-both absolute and relative frequencies-for the corresponding number of acquisitions. The size of the target (i.e. the deal amount), in both absolute and relative values, are displayed in columns 4 and 5. Panel C displays summarized statistics about the frequent and infrequent acquirers, where frequent acquirers are defined as funds that acquired more than one fund and infrequent those that acquired only one fund. The first and second columns report the absolute and relative numbers of frequent and infrequent acquirers. The third and fourth columns report the absolute and relative number of deals for frequent and infrequent acquirers, while the fifth and sixth columns report the absolute and relative TNAs of the deals for frequent and infrequent acquirers. 1965-1980 4,218.6 38,382.4 10.99% 193 1981-1990 8,732.6 136,664.5 6.39% 173 1991-2000 20,586 . 5 1 Table 2 Statistics on frequent, infrequent, within-and across-family mergers Panel A reports a frequency table of mutual fund mergers; we categorize the mergers into deals involving frequent and infrequent acquirers, and into within-and across-family acquisitions. Panel B reports the characteristics of the top ten merger transactions: acquirer and target fund names, the TNA of the target fund, the year of the merger, whether the acquirer fund is a frequent or an infrequent acquirer, and whether it is a within-or an across-family merger. Table 3 The determinants of the merger decision Table 3 reports the results of the determinants of the merger decision for the acquirer and the merger occurrence for the target. Panel A displays the logit regression results of Equation (1) Table 5 The performance of the acquirer fund before and after the acquisition This table reports the mean and median difference tests of the acquirer's performance before and after the merger. We rely on the one-and four-factor alphas to assess the fund performance 12, 24 and 36 months before and after the merger month. The first two columns report the results for the entire sample, columns (3) and (4) report the results for the frequent acquirer group and columns (5) and (6) report those for the infrequent acquirer group. For each horizon, the first lines report the mean difference i.e. the performance after the merger minus the performance before the merger, the second lines report the p-value of the mean t-test, and the third lines report the p-value of a Wilcoxon rank sign test i.e. a median difference test. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 levels, respectively, based on the mean test p-value. Table 6 The difference between the acquirer's and the target fund's performance Table 6 reports the mean and median performance differences test between the acquirer and the target before the merger. We rely on the one-and four-factor alphas to assess the funds' performance 12, 24 and 36 months before the merger occurrence month. The first two columns report the results for the entire sample, columns (3) and (4) report the results for the frequent acquirer group and columns (5) and (6) report those for the infrequent acquirer group. For each horizon, the first lines report the mean difference i.e. the performance of the acquirer before the merger minus the performance of the target before the merger, the second lines report the p-value of the mean t-test, and the third lines report the p-value of a Wilcoxon rank sign test i.e. a median difference test. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 levels, respectively, based on the mean test p-value. Table 7 Selection, learning and persistence from deal to deal for frequent acquirers Panel A reports the mean and median difference tests between the performances of the first and second targets (second minus first), and the second and third targets (third minus second) of the same acquirer in the 12, 24 and 36 months before the merger occurrence month. Panel B reports the mean and median difference tests of the post-merger performance of the acquirer between the first and second deals (second minus first), and the second and third deals (third minus second). Panel C reports the persistence tests of the post-merger performance of the acquirer between the first and second deals, and the second and third deals. For each deal, the fund is assigned to an above-the-median (W) or under-the-median (L) post-merger performance group. Then, for each pair of deals, we form four groups based on their performance rankings (LL, LW, WL, WW). We rely on the one-and four-factor alphas to assess the funds' performances. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 levels, respectively, based on the mean test p-value. Table 8 displays the survival, merger and delisting distribution of the acquiring funds t years after the merger date. Panel B and Panel C report the multinomial logit and Cox model results, respectively. We have only a few cases where an acquirer has been delisted and therefore the multinomial logit reduces to a simple logit between the survival and the merger states. The dependent variable is Survival, which equals 0 if the acquirer survives, and 1 if it is merged out. The fund characteristics are the total net assets (TNA), past performance Alpha 36 months, Age, Turnover, Fees, and Dummy family which is a dummy variable that equals 1 if this is a within-family merger and 0 if not. Frequent Dummy is a dummy variable that equals 1 if the acquisition involves a frequent acquirer and 0 if it involves an infrequent acquirer. The fund characteristics are measured at the year of the merger except for Alpha which is estimated using a window of 36 months before the merger date. Coefficients are reported in the first lines and t-stats are reported in parentheses in the second lines. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 levels, respectively. 
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